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The Texas Blackland and Grand Prairie regions,
shown in figure 1, include 20 million acres of soils
widely varied in characteristics. Most soils are upland,
but more than 2 million acres of alluvial soils are in-
cluded. Three-fourths of the Grand Prairie and about
one-half of the Blackland are rangeland.
Soli Characteristics
Most soils are high in clay, and productivity gener-
ally is regulated by available moisture. When soils are
dry, initial water intake is high. However, the pres-
ence of montmorillionitic-type clay causes swelling
and closure of pores and cracks and a reduced infiltra-
tion rate.
The mineral and rock deposits from which these
soils are formed are generally high in carbonates;
therefore, soils have a high base status. For soils high
in swelling clays consider a sound residue management
program for maintaining desirable soil structure and
physical characteristics.
Soli Fertility Status
Soil characteristics, past fertilization and cropping
practices result in a wide range of fertility levels in
these soils. Adding nitrogen and phosphorus gives re-
sponses on much of the cropland. For example, soil
test summary data show 70 percent of samples tested
were low or very low in phosphorus. However, with
the majority of the soils high in potassium, expected
responses are less frequent than with nitrogen and
phosphorus.
'Respectively, Extension soil chemists, area Extension agrono-
mist, Texas A&M Research and Extension Center at Stephenville
and associate professor, Texas A&M Research and Extension
Center, Dallas, The Texas A&M University System.
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Figure 1. Location of Blackland and Grand Prairie
regions.
N, P20 S and K20 for Major Crops
Two important criteria for selecting the profitable
rate ofa nutrient are the level ofavailable nutrients and
expected yield goal. A number ofsoil properties, along
with the amount ofextractable nutrients, must be eval-
uated to group soils for expressing the level ofavailable
nutrients. The second criterion is the expected yield,
which expresses potential productivity and includes
anticipated moisture and management conditions.
Rates of N, P205 and K20 at varying soil test levels
and expected yields for major crops are shown in tables
1 through 9. Soil test levels used in these tables are
based on Texas A&M University procedures and cali-
brations. To use these tables, determine the soil test
level in the left column and read across to the expected
yield column for the nutrient rate. For example, in
table 1 a soil with a low (L) level of nitrogen, low (L)
level of phosphorus and very high (VH) level of potas-
sium would show 60-30-0 for 3,500 to 4,400 pounds of
grain sorghum per acre.
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Fertilizers are labeled as P20 S and K20 but can be
converted to the amounts of the element by using the
following factors:
Calcium, Magnesium and Sulfur
Blackland and Grand Prairie soils normally are very
high in calcium because of the composition of the
parent material. The magnesium levels appear ade-
quate for current production levels. Sulfur is released
from organic matter and is supplied by some materials
used to formulate regular fertilizer. For this reason
widespread sulfur deficiencies have not been
observed. Sulfur responses have not been reported for
the Blackland and Grand Prairie regions.
Micronutrients
The micronutrient group includes seven elements:
iron, zinc, manganese, copper, boron, molybdenum
and chlorine. The amounts of these micronutrients in
Blackland and Grand Prairie soils appear adequate for
current production levels of field crops. However,
there are conditions resulting in deficiencies and re-
sponses to zinc and/or iron. For a more complete dis-
cussion of these nutrients, see Extension leaflets, L-
721 and L-723, available from county Extension
offices.
The principle involved in using micronutrients is
the same as for major nutrients; that is, to identify and
confirm the need, and then to apply amounts sufficient
to meet the production requirement.
Timing of Nitrogen Application
To insure high crop yields, adequate amounts of
nitrogen must be available throughout the growing
season. This nutrient is absorbed by the crop and
converted to protein and other compounds within a
short time. This means that a constant nitrogen supply
in the ammonium or nitrate form must be present to
meet daily crop requirements. The peak requirement
and the total needed for the season must be satisfied if
top yields are produced. For these reasons the greatest
efficiency from nitrogen fertilization is obtained when
applied just before it is needed by the crop; however,
this is not always the most convenient.
When considering the best time to apply nitrogen,
evaluate the following points:
From P205 to P
From ppm P to pounds P205 per acre
From K20 to K
From ppm K to pounds K20 per acre
multiply by .44
multiply by 4.6
multiply by .83
multiply by 2.4
• Ammonium (ammonia) nitrogen is held by clay
particles against leaching.
• Ammonium is oxidized to nitrate slowly below
50° F. and rapidly in the 70° to 90° F. range.
• Nitrate nitrogen moves with water and can be
lost through leaching, especially in coarse-
textured soils.
• Some nitrogen can be lost from soil through
bacterial denitrification, whereby nitrogen
evolves as a gas under anaerobic or water-logged
conditions. Denitrification increases as tempera-
tures rise in water-logged soils, especially above
50° F.
Estimate of Yield Potential
The yield potential of a given production system
influences the most profitable nitrogen rate and is
affected by many factors. Available water, rooting
depth and management are of most importance.
Available water. Available water is a major yield-
limiting factor in the Blackland and Grand Prairie soils.
Research studies show that water stored in the top 4
feet of a good Blackland soil is available to the crop.
Much ofthis must be collected during the fallow period
between crops; therefore, residue management prac-
tices which allow a high proportion of the rainfall to
infiltrate into the soil is essential because a full profile
at planting increases the probability of a good yield.
Base an estimate of the potential or expected yield on
an evaluation of stored water at the time fertilizer is
applied as well as on additional rainfall. Research
studies show that a full profile (to 4 feet) any time
between the crop harvest and planting time gives a
high probability for a good yield.
Rooting depth. The volume of soil permeated by
roots from which plants can obtain water and nutrients
affects the production potential. A deep soil is more
productive than one with conditions that limit root
growth to 1 or 2 feet. The physical properties of soil in
the root zone that allow good aeration and water stor-
age favor root development. A compacted layer often
caused by heavy tillage implements reduces the effec-
tive root zone.
Management. This includes tillage practices, opti-
mum timing for planting, cultivation, harvesting and
other practices that affect production. Carry out these
practices at an optimum level for high crop yields.
Table 1. Rates of N, P20S and K20 (pounds per acre) for 3,500 to 4,400 pounds grain sorghum
Soil P
Soil K level
level VL L M H VH
VL 60-40-40 60-40-30 60-40-20 60-40-0 60-40-0
L 60-30-40 60-30-30 60-30-20 60-30-0 60-30-0
M 60-20-40 60-20-30 60-20-20 60-20-0 60-20-0
H 60-0-40 60-0-30 60-0-20 60-0-0 60-0-0
VH 60-0-40 60-0-30 60-0-20 60-0-0 60-0-0
Table 2. Rates of N, P20 S and K20 (pounds per acre) for 4,500 to 5,400 pounds grain sorghum
Soil P
Soil K level
level VL L M H VH
VL 90-60-60 90-60-40 90-60-20 90-60-0 90-60-0
L 90-40-60 90-40-40 90-40-20 90-40-0 90-40-0
M 90-30-60 90-30-40 90-30-20 90-30-0 90-30-0
H 90-0-60 90-0-40 90-0-20 90-0-0 90-0-0
VH 90-0-60 90-0-40 90-0-20 90-0-0 90-0-0
Table 3. Rates of N, P20sand K20 (pounds per acre) for 3/4 to 1 bale cotton
Soil P
Soil K level
level VL L M H VH
VL 40-40-40 40-40-40 40-40-20 40-40-0 40-40-0
L 40-40-40 40-40-40 40-40-20 40-40-0 40-40-0
M 40-20-40 40-20-40 40-20-20 40-20-0 40-20-0
H 40-0-40 40-0-40 40-0-20 40-0-0 40-0-0
VH 40-0-40 40-0-40 40-0-20 40-0-0 40-0-0
Table 4. Rates of N, P20sand K20 (pounds per acre) for 1 to 11/4 bale cotton
Soil P
Soil K level
level VL L M H VH
VL 60-60-60 60-60-40 60-60-30 60-60-0 60-60-0
L 60-40-60 60-40-40 60-40-30 60-40-0 60-40-0
M 60-30-60 60-30-40 60-30-30 60-30-0 60-30-0
H 60-0-60 60-0-40 60-0-30 60-0-0 60-0-0
VH 60-0-60 60-0-40 60-0-30 60-0-0 60-0-0
Table 5. Rates of N, P20 S and K20 (pounds per acre) for 25 to 34 bushels wheat
Soil P Soil K level
level VL L M H VH
VL 60-30-30 60-30-20 60-30-0 60-30-0 60-30-0
L 60-20-30 60-20-20 60-20-0 60-20-0 60-20-0
M 60-0-30 60-0-20 60-0-0 60-0-0 60-0-0
H 60-0-30 60-0-20 60-0-0 60-0-0 60-0-0
VH 60-0-30 60-0-20 60-0-0 60-0-0 60-0-0
Table 6. Rates of N, P205 and K20 (pounds per acre) for 35 to 44 bushels wheat and 60 to 80 bushels oats
Soil P
Soil K level
level VL L M H VH
VL 80-40-40 80-40-40 80-40-20 80-40-0 80-40-0
L 80-40-40 80-40-40 80-40-20 80-40-0 80-40-0
M 80-20-40 80-20-40 80-20-20 80-20-0 80-20-0
H 80-0-40 80-0-40 80-0-20 80-0-0 80-0-0
VH 80-0-40 80-0-40 80-0-20 80-0-0 80-0-0
Table 7. Rates of N, P205 and K20 (pounds per acre) for 80 to 100 bushels oats
Soil P
Soil K level
level VL L M H VH
VL 100-50-50 100-50-50 100-50-25 100-50-0 100-50-0
L 100-50-50 100-50-50 100-50-25 100-50-0 100-50-0
M 100-25-50 100-25-50 100-25-25 100-25-0 100-25-0
H 100-0-50 100-0-50 100-0-25 100-0-0 100-0-0
VH 100-0-50 100-0-50 100-0-25 100-0-0 100-0-0
Table 8. Rates of N, P205 and K20 (pounds per acre) for 60 to 74 bushels corn
Soil P
Soil K level
level VL L M H VH
VL 80-40-60 80-40-40 80-40-20 80-40-0 80-40-0
L 80-30-60 80-30-40 80-30-20 80-30-0 80-30-0
M 80-20-60 80-20-40 80-20-20 80-20-0 80-20-0
H 80-0-60 80-0-40 80-0-20 80-0-0 80-0-0
VH 80-0-60 80-0-40 80-0-20 80-0-0 80-0-0
Table 9. Rates of N, P205 and K20 (pounds per acre) for 75 to 100 bushels corn
Soil P
Soil K level
level VL L M H VH
VL 100-60-80 100-60-60 100-60-30 100-60-0 100-60-0
L 100-50-80 100-50-60 100-50-30 100-50-0 100-50-0
M 100-40-80 100-40-60 100-40-30 100-40-0 100-40-0
H 100-0-80 100-0-60 100-0-30 100-0-0 100-0-0
VH 100-0-80 100-0-60 100-0-30 100-0-0 100-0-0
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